Induction of tyrosine aminotransferase and amino acid transport in rat hepatoma cells by insulin and the insulin-like growth factor, multiplication-stimulating activity. Mediation by insulin and multiplication-stimulating activity receptors.
Insulin stimulates a 2-fold increase in the amount of tyrosine aminotransferase and a 5-10-fold increase in the rate of amino acid transport in dexamethasone-treated rat hepatoma cells. In order to determine whether these effects are mediated by insulin receptors or receptors for insulin-like growth factors, we have examined the binding of 125I-labeled insulin and 125I-labeled multiplication-stimulating activity, a prototype insulin-like growth factor, and compared the biological effects of these polypeptides. Insulin and multiplication-stimulating activity cause an identical increase in transaminase activity and transport velocity; half-maximal biological effects were observed at 35 ng/mg (5.5 nM) insulin and 140 ng/ml multiplication-stimulating activity. The hepatoma cells display typical insulin receptors of appropriate specificity; half-maximal displacement of tracer insulin binding occurred at 33 ng/ml unlabeled insulin, but only at 2500 ng/ml unlabeled multiplication-stimulating activity. Specific multiplication-stimulating activity receptors also were demonstrated with which insulin did not interact even at 10 micrograms/ml. Half-maximal displacement of tracer multiplication-stimulating activity occurred at 200 ng/ml unlabeled multiplication-stimulating activity. We conclude that insulin cannot act via the multiplication-stimulating activity receptor and presumably acts via typical insulin receptors. The effects of multiplication-stimulating activity on enzyme induction and amino acid transport are probably mediated primarily via the multiplication-stimulating activity receptor.